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Extended release pellet formulation containing pramipexole or a pharmamiticatly 
acceptable salt thereof, method for manufacturing the same and use thereof 

5 FIELD OF THE INVENTION 

The present Invention is directed to an extended release pellet formulation containing 
pramipexole or a pharmaceutical!*- acceptable salt thereof, method for manufacturing the 
same and use thereof. 



BACKGROUND OF THE INVENTION 

Prarnipexole is a known dopamine D2 receptor agonist It is structurally different from the 
15 ergot-derived drugs, e.g. bromocriptine or pergoHde. It is also pharmacologically unique in 
that it Is a full agonist and has receptor selectivity for the dopamine D2 family of dopamine 
receptors. 

Pramipexole is chemically designated as (S)-2- Amino- 4,5,6,7 -teirahydK>-6- 
20 (propylamino)ben/,ofhiazole and has the molecular formula Cu)Hj 7 N>S and a relative 
molecular mass of 21 1 33. Tttc chemical formula is as follows: 



25 Fhe salt form common!) used is pramij xolc dihyt lit' tte (molecular 

formula CwH^C'hN <OS; relative molecular mass 302.27), Pramipexole dibydrochloride 
monohydrate is a white to off- while, tasteless, crystalline powder. Melting occurs in the 
range of 296°C to 30i°C s with decomposition. The substance is more than 20% soluble in 
water, about 8% in methanol, about 0.5% in cthaaoi, and practically insoluble in 

30 dichioromcthane. Pramipexole is a chiral compound with one chiral centre. Pure (S)- 
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enantiomer is obtained from the synthetic process by chiral recrystallixaiion of one of the 
ten 1 i 1 n ! x - 

Pramipexole dihydrochloride monohydratc is a highly soluble compound. Water solubility 
5 is more than 20 mg/ml and y in buffer ro< t • 1 

pH 2 and pH 7.4. Pramipexole cRhydrochloride monohydrate is not hygroscopic, and of 
highly crystalline nature. Under milling the crystal modification (monohydrate-) does not 
change. Pramipexole is very stable in the solid slate, yet in solution it is light sensitive. 

10 Pramipexole immediate release (IR) tablets were first authorised in the USA in 1997, 
followed over the course of the next years by marketing authorisations in the European 
Union (EU). Switzerland, Canada and South America as well as in countries in Eastern 
Europe, Near East and Asia.. 

15 Pramipexole IK (ablets are indicated in the f'U and US for she treatment, of signs and 
symptoms of either early parkiosofes disease or advanced parkinson's disease in 
combination with levodopa. The IR tablets have to be taken 3 times a day. 

From the pharmacokinetic point of view pramipexole IR tablets are rapidly and completely 
20 absorbed following oral administration. The absolute bioavailability is greater than 90% 
and the maximum plasma concentration occurs within 1 to 3 hours. The rate of absorption 
is reduced by food intake but not the overall extent of absorption. Pramipexole shows 
linear kinetics and a relati vely small inter-patient variation of plasma levels. The 
elimination half- life (Udh|> varies from 8 hours in the young to 12 hours in the elderly. 

25 

• . f ly k.no> i 1 «i i I s m 1 t c se of active ing entts) ailov < mpli 
the patient's administration scheme by reducing the amount of recommended daily intakes, 
improves patient's compliance and attenuates adverse events, e.g. related to high plasma 
peaks. Modified release pharmaceutical preparations regulate the .release of the 
30 incorporated active ingredient or ingredients over time and comprise, preparations with a 
controlled, a prolonged, a sustained, a delayed, a slow or an extended release, so they 
accomplish therapeutic or convenience objectives not offered by conventional dosage 
forms such as solutions or promptly dissolving dosage forms. 
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may be accomplished by homogeneously embedding said active ingredients) in a 
hydrophilic matrix, being a soluble, partially soluble or insoluble network of viscous, 
5 b dm 1 lie | n 1 getb r b j it ical or ehemie I entanglements, by ionic or 

crystalline interactions, by complex formation, by hydrogen bonds or van der Waals forces. 
Said hydrophilic matrix swells upon contact with water, thereby creating a protective 
gellayer from which the active ingredientt s) is tare) slowly, gradually, continuously 
released in time either by diffusion through the polymeric network , by erosion of the 
10 gellayer, by dissolution of the polymer, or by a combination of said release mechanisms. 

However, it has proved difficult to formulate a dosage formhaving a suitable combination 
of modified, extended or sustained-release and handling properties, where the drug is one 
having relatively high solubility, as in the case of pramipexoie dihydrochioride. 

15 

There, are a number of approaches described in prior art to provide controlled release 
pharmaceutical com positions of pramipexoie : 

WO 2004/01099? describes a sustained-release pharmaceutical composition in a form of 
20 an orally deliverable tablet comprising a water-soluble salt of pramipexoie, dispersed m a 
matrix comprising a hydrophilic polymer and a starch having a tensile strength of at least 
about 0. 1 5 kN cm ", preferably at least about 0. 1 75 fcN cm' 2 , and more preferably at least 
about 0.2 kN cm", at a solid fraction representative of the tabic;. The disclosure thereof is 
concentrated to provide a composition with sufficient hardness yield during a high-speed 
25 tableting operation, in particular to resist erosion during application of a coating layer. 
According to a preferred emlx <. pharmaceutical <. position in a 

form of an orally deliverable tablet having a core comprising pramipexoie dihydrochioride 
roonohydrate in an amount of about 0,375. 0.75. 1.5. 3 or 4.5 mg, dispersed in a matrix 
comprising (a.) BPMC type 2208 in an amount of about 35% to about 50% by weight of 
30 the tablet and (b) a prcgclaiink.ed starch having a tensile strength of at least about 0.15 kN 
em' 2 at a solid traction of O.K. in art amount of about 45% to about 65% by weight of the 
tablet; said core he- 1 g subs .ally enclosed in a coating that constitutes about. 2'% to about 
7% of the weigiit of the tablet, said coating comprising an ethykellulose- based 
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hydrophobic or water- insoluble component and an HPMC-hased pore-forming component 
in an amount of about 10% to about 40% by weight of the ethyleellulose-based component. 

Furthermore, WO 20(4/010999 discloses an orally deliverable pharmacciUie.il composition 
5 compt n herapem by effective amount of pramipexole or a pharmaceutical^' 
acceptable salt thereof and at least one pharmaceutical^ acceptable extipieni. said 
composition exhibiting at least cue of (a) an in view release profile wherein on average no 
more than about 20% of the pramipexole is dissolved within 2 hours after placement of the 
composition in a standard dissolution jest; and (b) an in vivo pramipexole absorption 

10 profile following single dose oral administration to healthy adult humans wherein the time 
to reach a mean of 20% absorption is greater than about 2 hours and/or the time to reach a 
mean of 40% absorption is greater than about 4 hours. However, in practical use, it appears 
t ^ f any ioi m lation I e profile ck ned for a once 

daily application would meet the above requirements for which a general teaching how to 

15 adjust such a profile is missing. All Examples are directed to tablets and not. to coated 
pellets. 

Absorption profile in vivo with matrix systems is frequently highly variable due to 
differences in gastrointestinal transit times. Muhiparticlc extended release formulations 

20 such as pellets distribute in the gastrointestinal tract and therefore show reduced variability 
in rate and extent of absorption. Furthermore different dose strengths can be achieved 
easily by idling different amounts of the same extended release pellet type into capsules. 
As reproducible absorption is mandatory with Pramipexole and there is a wide range of 
therapeutic dose strengths, these properties offer considerable advantages of Pramipexole 

25 extended release pellets over die predeseribed Examples mentioned above. 

Therefore, it is an object of the present invention to provide an extended release pellet 
formula!! ^ l ceutical si alt there f which ma bt 

filled in a capsule and is suitable for once-daily oral administration. It is a further object to 
30 provide a pellet tonmiladon comprising pramipexole or a iban cculicaUy tcceptabic salt 
thereof which may be filled in a capsule and is suitable to provide a day-long therapeutic 
effect and will allow patients to treat their symptoms with a single daily dose, and makes it 
possible to adjust the release profile of the active ingredient according to a selected release 
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profile dependent or independent from the pH value. Furthermore, a method of 
manufact ring he p< ilet formulation shall be provided. 

5 DESCRIPTION OF TJ IE IN VENTI ON 

Surprisingly, it has been found that pramtpexole or a pharmaceuiically acceptable salt 
thereof may be used in formulations as once daily extended (or slow) release pellets and 
two alternative formulation principles allow different release rate types dependent or 
10 independent from the pH value. 

One embodiment of the present invention relates to an extended release pellet comprising 
an active ingredient selected from pramipexole and the pharmaceutical^' acceptable salts 
thereof, and at least one release- modifying exeipient. 

15 Preferably the invention relates to an extended release pellet, wherein the active ingredient 
is embedded within a matrix formed by the at least one release-modifying exeipient, which 
is preferably selected from the group of lipids, waxes, and water- insoluble polymers. 

Also preferred is an extended release pellet comprising a cere and a coating, wherein at 
least one release - modifying exeipient is incorporated in the coating. 

20 Also preferred is an extended release pellet, wherein the active ingredient is incorporated 
in the core. 

Also preferred is an extended release pellet, wherein the coating comprises at least a first 
layer and a second layer surrounding the first layer, wherein the first layer comprises the 
active ingredient, and wherein the second layer comprises at least, one release- modifying 
25 exeipient, preferably selected from ethylcellnlosc. cellulose acetate, polyvinylacetate, 
polyaeryiaies. polymeihacryiates, and ammonio methacryiate copolymer. 

Most preferred is an extended release pellet, wherein the second layer further comprises at 
least one water-soluble exeipient, preferably selected from hydroxypropylcellulose, 
hydroxypropyl methyleellulose, polyvinylpyrrolidone and polyethylene glycol. 
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Particularly preferred .is atu tend eleasc peliei wherein the second layer further 
comprises an enteric -coating polymer, preferably selected from methacryiic acid 
copolymers type A and B, 

Particularly preferred is an extended release pellet, wherein the second layer comprises 
5 from about 10 to about 85 wt-% of the enteric-coating polymer and from about 1.5 to about 
75 wt.~% of die water- insoluble polymer. 

Mote particularly preferred is an extended release pellet, wherein the core comprises a 
saccharide, such as saccharose, starch, cellulose, and a cellulose derivative, preferably 
mierocrystalline cellulose. 

In a further embodiment the present invention relates to an extended release pellet 
form ulalion comprising 

an inert pellet core 

a first layer being an active ingredient layer compri sing pramipexole or a 
pharmaceuitcaUy acceptable salt thereof and optionally one or more wet binders 
and other excipients; and 

a second layer provided on the first layer, the second layer being an extended 
release coating comprising 

(a) at least one water-insoluble polymer and optionally a pore former, the 

resulting pellet having a pH- independent in vitro release characteristic or 
fb.) a mixture of a pH- dependent enteric- coating polymer and a pH~ 

mdependently water swelling polymer, the resulting pellet having a close 
to zero order in vitro release characteristic at acidic pH values up to pH 
6.8, an accelerated release above pH 6.8 and a more accelerated release 
above pH 7.3. 

The expression "layer'* should be understood in its broadest, sense also including a coating 
or it film or any kind of (partly or fully) surrounding material used in the pharmaceutical 
sector and having a defined thickness. 
30 instead of using an inert pellet core and a 1* layer of active principle, pellets can also be 
formed by extrusion of active principle together with excipients in a wet extrusion or melt 
extrusion process. 
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The extended release formulatioiis a) and b) according to the present invention intended for 

inistnui el mate which in vitro rel c 

timing of a formulation is most suitable to achieve the desired in vivo plasma profiles 
preft rabh with a once daily application. Therefore, two different formulation principles 
5 have been de< i [ h pellets i"be two formulation principles have ilTerent release rate 
types and a different pH dependency is available. These alternative formulations are 
beneficial to patients as the extended release drug delivery will allow patients to treat their 
symptoms with a single daily dose, thereby increasing patient convenience and compliance. 

10 The tone "in vitro release characteristic" as used hereinbefore or hereinafter is directed to a 
release characteristic as obtained in a kind oi normally used liquid medium for in vitro 
experiments wherein the release of active ingredient from the extended release formulation 
can occur, i.e. for example in in vitro dissolution media, but also in body fluids or 
simulated body fluids, more in particular in the gastro-intestmal fluids. 

15 

In the frame of the present invention the term "extended" .release should be understood in 
contrast to an immediate release, the active ingredient is gradually, continuously liberated 
over time, sometimes slower or faster, dependent or independent from the pH value. In 
particular, the term indicates that the formulation does not release the full dose of the 

20 active ingredient immediately after oral dosing and that the formulation allows a reduction 
in dosage frequency, following the definition for extended release, interchangeable with 
slow release. A slow or extended release dosage form is used synonymously with 
prolonged action, sustained release, or modified release dosage form Preferably die 
extended release dosage form allows at least a jwo-fold reduction in dosing frequency or a 

25 significant increase in patient compliance or therapeutic performance as compared to that 
presented as a conventional dosage form (e.g. as a solution or a pro ii] t drug reie tsit g 
conventional solid dosage form), 



According to the teaching of the present invention two types of extended release pellet 
formulations are available showing different in %'iiro release characteristics. The two types 
have the same structure, i.e. an inert pellet, core and a first and a second layer applied 
thereon in this order, the first layer represents the active ingredient layer comprising 
pramipexole or a pharmaceutical!?' acceptable salt thereof and optionally a binder and 
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further excipients, the second layer represents a functional coating either comprising a 
water-insoluble polymer with a pore former or a mixture of an enteric-coating polymer, i.e. 
which is resistent against gastric juice, and a non- dissolving water swelling polymer, 

5 According t< the present, invention unto ormu i loud she pellet 

formulation having the second layer as above -defined under a) and under "tormnlation hV 
is understood the pellet formulation having the second layer as above- defined under b) 
whereas the inert pellet core and first layer compositions of formulation a) and b) will be 
the same. 

10 

The extended release pellet formulation a) of the present invention applies a water- 
insoluble polymer preferably with a pore former in the second layer leading to an 
exponential ( I s ' order) in vitro release characteristic, which is widely independent of the 
pi J value. I he extended release pellet formulation b) of the present -invention applies a 

15 mixture of a p 1 1- dependent enteric-coating polymer and a pH- independently water swelling 
polymer, the resulting layer having a close to zero order in vitro release characteristic over 
a broad period of time at acidic pH values up to pH 6.8, an accelerated release above pH 
6.8 and an more accelerated release above pH 7.3. In addition to the close to jsero order 
release for the main portion of drug, the latter is furthermore characterized by a certain lag 

20 time until drug release becomes substantial and, after the main portion of drug is released, 
by a flattening of the release profile until an asymptote is reached. This results in a 
sigmoids profile, i.e. a s- shaped dissolution profile. 

A. close to zero order in vitro release characteristic indicates a curve which has a virtually 
25 constasu ascending slope. 

The inert pellet core present in both alternate pellet formulations a) and b) of the present 
invention comprises saccharides, preferably polysaccharides, cellulose or a cellulose 
derivative, starch and/or waxes. It is preferred if the core consists of or essentially consists 
30 of a saccharidt pre! rably pol c 1 > 1 osc particularly preferred saccharose 
or microcrystalhne cellulose. Most prefeired ts micmerystaHme cellulose. 'The size ot the 
cores may be sieve tractions between 0.1 and 3.0 mm, preferably between 0.5 and 1.5 mm. 
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In case the inert pellet core consists or essentially consists of macrocrystalline cellulose it 
has been found that the thickness of the second layer applied thereon may he decreased to a 
great extent compared to the use of other core materials, e.g. if the core is composed of 
saccharose rhcrcforc the amount ol release controlling p I yraene agents and overall 
5 spray volumes as we! is process times to appH I i s or solutions may 

be reduced significantly while the release profile for the active ingredient may be 
maintained. The related advantages are reducing the amount of excipient and solvent 
materials used, reducing the process times and the embodiment is cost-saving. 

10 The expression "consisting essentially" is understood in the sense that it does not in 
principle exclude, the presence, in addition to the mandator;.' components mentioned, of 
other components, the latter can be excipients, the presence of which does not affect the 
essential, nature of the formulation. 

15 According to pellet formulations a) and b) of the present invention there is provided & first 
layer or coating on the inert core pellet eon., m in pc sok oi a pharmai ei tica K 
acceptable salt thereof and optionally one or more binders and. further excipients. The first 
layer or coating normally has a thickness of 0.5 to 25 pm. preferably 1 to 3 pm 

20 As active ingredient pramipexole or a pharmaceutiically acceptable salt thereof may be 
present in any amount suitable for the desired treatment of a patient. A preferred salt of 
pramipexole is the di hydrochloride salt, most preferably in the form of the mooohydrafe. 
Usual amounts are from about 0.1 to about 5 mg pramipexole salt. According to a 
preferred embodiment e.g. 0.750 mg pramipexole dihydrochloride monohydrate, 

25 corresponding to 0.524 mg anhydrous base, is used in the extended release capsule or 
tablet formulation according to the present invention taking into account that all pellets 
which are filled in a capsule or compressed into a tablet arc to give the desired dose 
Strengths. Preferably the extended release pellets are filled into hard capsules, but also 
compressing of the pellets together with further excipients into tablets is possible. 



However, any other amount of active ingredient, suitable for treatment may be used with 
the only proviso that the amount of pramipexole or salt, that is the whole number of pellets 
being present in one capsule, is sufficient to provide a daily dose in one to a small plurality, 
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for example one to about 4, of capsules to be administered at one time. Preferably the full 
i lose is d 1 t ingle c iff Mi w 1 tip* salt, exp \ 
pramipexole dihydrochloride monohydraie equivalent, of about 0. 1 to about 10 rog per 
capsule, or about 0.05% to about 5*1- by weight of the composition, will generally be 
5 suitahk c il < m im unt of about 0.2 to about. 6 mg 5 more- preferably an amount of 
about 0.3 to about 5 mg, per capsule is present. Specific dosage amounts per capsule e.g. 
include 0.375, 0.5, 0.75, 1 .0, i.5, 3.0 and 4.5 mg pramipexole dihydrochloride 
monohydrate. The amount thai constitutes a therapeutically effective amount varies 
according to the condition being treated, the severity of said condition, and the patient 
10 being treated. 

The binderf s) present in the first layer may be any suitable wet hinder (s) as used in the 
pharmaceutical sector. Examples are hyd.rophi.1ic polymers which may swell and glue upon 
contact with water. 'Hie viscosity of the polymers pre fen bh < mges Irom 1 to 1,000 mPa,s 

15 (apparent viscosity of a 2% aqueous solution at 20°C) Examples of such polymers are 
alkykelluloses, such as, met hy )cel 1 ulose; .hydroxyalky Jcei lu I oscs , for example, 
hydroxymethylcellulose, hydroxycthyl cellulose, hydro xypropylcellulose and 
hydroxybutylcellulosc; hydroxy alkyl aikylceiluloses, such as, hydroxyethyl 
methyleeiluiose and bydroxypropyl me tltyl cell ulose; carboxyalkyieelluloses, such as, 

20 carboxymethylecllulose; alkali metal salts of carboxyalkyieelluloses, such as, sodium, 
cartxaymethy lcc-ll ulosc; earboxyatkylalkylcelluloses, such as,carboxymelhyi- 
ethyicellulose: earboxyalkyleellulosc esters: other natural, semi synthetic, or synthetic 
polysaccharides, such as, algimc acid, alkali metal and ammonium salts thereof, 
carrageenans, ga.lactomannans, tragacantb, agar-agar, gummi arabieum, guar gummi, 

25 xanmaii gummi, starches, pectins, such as sodium carboxymethylamylopeciin, chiun 
deruates such as chii< u p< yfruc ms In dii pol at yiic at id- and the sa ts thereof; 
polymelhacrylie acids and the salts thereof, methacrylate copolymers; polyvinyklcohol; 
polyvinylpyrrolidone, copolymers of poly vi ny Ipy rrolidone with viny l acetate; 
combinations of polyvinylalcohol and polyvinylpyrrolidone; polyalkylene oxides such as 

30 polyethylene oxide and polypropylene oxide and copolymers of ethylene oxide and 
propylene oxide. 

Preferable binders are polysaccharides, in particular cellulose derivatives and more 
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preferred cellulose eiher derivatives. A most preferred cellulose ether derivative is 

Different viscosity grades of hydroxypropyl cellulose and hydroxypropyl melhylcciluiosc 
5 an i t; i 1 [ 1 roxy metbylcellulose preferably i 

binder in the present invention has a viscosity grade ranging from about 3 mPa.s to about 
1,000 mPa.s, in particular ranging from about 3 mPa.s to about 20 mPa.s and preferably a 
viscosity grade of about 4 mPa.s to about 18 mPa.s (apparent viscosity of a 2% aqueous 
solution at 20°C.}, e.g. hypromellose 2910 (DOW, Antwerp, Belgium). 

10 

Hydroxypropyl cellulose having a viscosity lower than 1,500 mPa.s (apparent viscosity of 
1 % aqueous solution at 20 ,: C) is preferred, in particular hydroxypropyl cellulose having a 
viscosity in the range from about 75 to about 150 mPa.s (5 Si- aqueous solution), preferably 
from 300 to 600 mPxs (10 % aqueous solution), e.g. Klueel EFO (Hercules. Wilmington, 
15 USA). 

Preferably, the amount of binder in the first layer of the pellet formulations a) and b) of the 
present invention ranges from 0 to about 30% by weight, preferably from about .1.0 to about 
20% by weight. Also, a combination of binders may be used. 

20 

According to a preferred embodiment of the present invention the first layer of the 
extended release pel let formulation of alternatives a) and b) comprises or consists of 
hydroxypropyl cellulose, pramipexolc or a pharmaceutical!} acceptable salt thereof and 
excipients. The amount of hydroxypropyl cellulose is preferably in the range from 1 to 30. 
25 particularly preferred from 5 to 25, most preferred from 1.0 to 20% by weight. The amount 
of excipients is pn - x ■ from 1 to 40, particularly preferred from 2 to 25, 

most preferred from 5 to 15% by weight. 

Beside pramipexolc or a salt thereof and the bindcr(s), the first layer or coating of both 
30 formulations a) and b) of the present invention may also optionally comprise excipients, 
i.e. pharmaceutieaSiy acceptable formulating agents, in order to promote the manufacture 
and coating properties of the preparation. These .formulating agents comprise, for example, 
giidants, antiadherents, binding agents, granulating agents, anti-eaking agents, and 
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lubricants. Other conventional exeipients known in the art can also be included. 

A glidant and antiadherent. can be used to improve the manufacturing during the spray 
process and to prevent stici i tnd eking of the pellets to each othct Su 1 t 
5 include colloidal silicon dioxide, magnesium trisiheate, powdered cellulose, starch, talc, 
tribasic calcium phosphate and the like. In a preferred embodiment, talc is included as a 
glidant/antiadherent in an amount up to about 25%, preferably about 5% to about 15%, by 
weight of the first layer, 

10 According to the present invention waxes, lipids and water insoluble polymers may be 
used as release modifying agents. 

Suitable waxes include compounds that are chemically defined as esters of fatty acids and 
fatty alcohols or sterols, as well as derivatives and functional analogues thereof. Usually, 
the chain length of the fatty acid moiety is at least about 8 carbon atoms, and more 

15 typically at least about 12 carbon atoms. Waxes are plastic solids at room temperature, but 
very often have a moderately low meluog point, such as below about 80-100 °C. Waxes 
are usually somewhat more brittle than solid fats, and less greasy. More recently, also 
compounds which are chemically different, from this definition but similar in their 
properties have been referred to as waxes. These waxes or functional analogues may also 

20 be used according to the present invention. Examples of potentially suitable waxes and 
wax analogues include white and yellow beeswax, carnaoba wax, microerystallinc wax. 
spermaceti wax, candellila wax, saturated fatty acid esters, sugar cane wax, paraffin wax, 
castor wax, and wax mixtures such as nonionic or anionic emulsifying wax, cetyl esters 
wax, and lanolin. Among the presently preferred waxes are beeswax, earnauba wax, 

25 saturated fatty acid esters, and microcrystalline was. 

Suitable lipids include lipophilic compounds or mixtures of natural or synthetic origin that 
have similar properties as giycerides and oilier natural lipids, such as phospholipids, 
sphingolipids, ceramides. sterols, steroids, and carotenoids. Lipids may be solid or liquid at 
room temperature, and may be viscous in their liquid state. Preferably, a lipid used to carry 

30 out the invention is solid at room temperature, even though a liquid lipid may also be used 
in mixtures, such as in & mixture with a solid lipid or wax. Examples of lipids which may 
be found useful include mono-, di and giycerides of saturated or unsaturated fatly acids, 
such as - optionally hydraied or partially hydrated - vegetable oils (e.g. peanut, castor, 
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coconut, eotn nseed sain dible fat, hard fat, glyceryl behenate, glyceryl 

stearatc d i i latt fatty acic ;uch as st id. beh id, pa dtic acid 
oleic acid, iaunc acid, myristic acid, arachidic acid, linolenic acid, linolcic acid, 
araebidome acid, and crude acid: fatty alcohols such as those corresponding k> the 
5 previ -;!> d fatly acid n j cular cetyl alcohol, stearyl alcohol, oleyl alcohol, 

and pa.lro.ityi alcohol; giycerides, fatty acids, or fatty alcohols which are modified with 
sorbitan or polyoxyethyicnc; and phospholipids such as lecithin or phosphatiJylcholin, 
Particularly suitable lipids are solid or at least partially hydrated triglycerides inleuding 
edible fat, hard fat, hydrated peanut-, castor-, coconut-, cottonseed- , palm-, and soybean 
10 oil glyceryl behenate, glyceryl stearatc, glyceryl palmkaie, stearic acid, bebenie acid, and 
palmitic acid. 

Suitable water-insoluble polymers may comprise the water- insoluble polymers as defined 
below for the formulations according to the present invention. 

15 Among the optional formulating agents that further may be comprised in the pellet 
formulation there may be mentioned agents such as polyvidone; starch; acacia gum; 
gelatin; seaweed derivatives, e.g. alginic acid, sodium and calcium alginate; cellulose, 
preferably microcry stall ine cellulose, cellulose derivatives, e.g. ethyl cellulose, 
liydroxypt'opvimeJbydcellulose, having useful binding and granulating properties. 

20 

According to the pellet formulation a.) of the present invention the second layer is provided 
on the first layer, the second layer, a functional layer, being an extended release coating or 
film coating comprising at least one water- insoluble polymer and preferably a pore former, 
the resulting pellet having an p'H- independent in viim release characteristic. Therefore, the 
25 second layer is a non soluble diffusion .lacquer with pores leading to an exponential (l* 

order.! clease profih of tfc pellet formulation a) whicl has pt ■.' > h pH independent in 
vitro release characteristic, A release characteristic which is pH- independent indicates that 
the release characteristic is virtually the same in different pH media. 

30 The water- insoluble polymer according to the present invention is defined as a polymer 
having a water solubility which is lower than 1 part soluble in 1,000, preferably lower than 
about 1. part soluble in .10,000 parts of solvent 
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The release-controlling second layer, coating or film according to pellet formulation a) 
comprises one 01 mo v h\ lr< hobic 01 water-insoluble polymers such as ceJluiosic 
polymers e. g„ meth vice! lul :e ethylcelfu e I 1 o a cellulose esters 

such as cellulose acetate, polyvinyl acetate, polymers and copolymers of acrylic acid and 
5 rnethacrylic acid and esters thereof, such as amnionic metbacrylate copolymer, type B, and 
the like. Particularly preferred is ethylcellulose 

The hydrophobic or water-insoluble component preferably ethyiceiiol *< typi* i\b 
constitutes about 1% to about 25%, preferably about 3% to about 10%, by weight of the 
pellet as a whole, provided that macrocrystalline cellulose pellets are used as described 
10 above. In case sugar pellets are used higher amounts of ethylcellulose can become 
necessary. 

The second layer can contain one or more pore formers, such as more water soluble 
polymers, like hydroxypropyicellulose, hydroxypropylmethylceliulose, and highly water 

15 soluble polymers, like polyvinyl pyrroHdone and polyethylene glycol, or other wafer 
soluble excipients, such as lactose and mannitol. Particularly preferred pore formers are 
polyethylene glycols (e.g. Maerogol 6000). The amount of pore former is suitably up to 40 
per cent by weight of the layer, coating or film, preferably up to 25 % by weight. Pore 
formers like polyethylene glycols also serve as plastiei/.ers, i.e. the function of such 

20 excipients cither as piasticizcr and/or pore former can not be clearly differentiated. 

The second layer can optionally contain additional pharmaceutical !y acceptable excipients 
as mentioned above, preferably used are plastici/crs, dyes and antiadherents. Particularly 
preferred plaxticizers are polyethylene glycols (e.g. Maerogol 6000), triacetin, and 
25 triethylcitrate. The amount of plasticizer is suitably up to 25 per cent by weight of the layer, 
coating o iln \n adherents such stale md magnc ium s u housed. 

J he extended n . xdiei form ilath n according to formulation a) is pH'- independent. 
Therefore, the disadvantage that food related dose-dumping which, may be encountered is 
30 a voided. The problem of food related dose-dumping in fed patients can be- attributed to a 
lot of i actors such as the mechanical forces that, are exerted by the stomach on its content 
and thus on an ingested preparation as well as the different pH regions of the gastro- 
intestinal tract. Since the pH values encountered in the gastro- intestinal tract vary not only 
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with the region of the tract, but also with the intake of food, an extended release 
formulation >r< abl also has to provide a controlled, relet i 1 pa cularhas 

to avoid dose-dumping regardless whether the patient is in fasted or fed conditions. 

5 Therefore, the oral extended release formulation a) according to the present invention 
retains its pharmacokinetic release profile along its way through the gastrointestinal tract 
so as to avoid undesirable fluctuations in drug plasma concentrations or complete dose- 
dumping, in particular avoids dose-dumping in different regions of the gastto- intestinal 
tract 

10 

The alternate pellet formulation h) has the same structure with regard to the inert pellet 
core and first layer composition as defined for formulation a) hut a different second layer 
or functio I compost t.i - he second layer of formulation b) comprises 

or essentially consists of a mixture of a p ll- dependent enteric-coating polymer and a p'f-1- 
15 independently water swelling polymer, the resulting pellet having a close to zero order in 
vitro release characteristic at acidic pH values up to pH 6.8, an accelerated release above 
pH 6.8 and a more accelerated release above pH 7.3, 

The pH- dependent enteric -coaling polymer is preferably an anionic polymer, more 
20 preferably an anionic carboxylic acrylic polymer soluble above a pH value of 5.5, 

prcfcraW > above a pH value of 7.0. By an anionic polymer is meant a polymer containing 
anionic groups after dissociation depending on pH. For the purpose of this invention such 
polymer should he soluble above pi 1 5.5, preferably above pB 7.0. Preferably the anionic 
carboxylic acrylic polymer is selected from partly methyl este rifled methaerylic acid 
25 polymers. Suitable partly methyl esterified methaerylic acid polymers am sold under the 
names Eudragit L and Eudragit S, preferably used are Eudragit S100 and L100. 

The water- insoluble. pH- independent swelling polymer is preferably selected from 
quarteraary ammonium substituted acrylic polymers. Such polymers are sold under the 
30 names Pudt > RS and udragii Rf having an ammonium substitution of about 5 mid 
about 10 per cent by weight, respectively. Preferably Eudragit. RS 100 is used. 
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It is especially preferred if the layer or film coating comprises the enteric- coating polymer 
such as the anionic v at boxy He acrylic polymer in an amount of 10 to 85 per cent by weight 
of the layer or coating and the water-insoluble, pl^ independent s\w , - or. selected 
from quartcrnary ammonium substituted acrylic polymers, in an amount of 1 5 to 75 per 
5 cent h\ weight ot the layer or coating. Depending on the amount and ratio of polymers 
processed in the preparation, the release profile can be tuned with regard to the release rate, 
that is the time to e.g. reach a level of 50 % of drug dissolved, and with regard to the 
extent of phi dependency, hi general an excess of the anionic carboxylic acrylic polymer, 
e.g. Eudragit S .100, over the quartemary ammonium substituted acrylic polymers is 
10 required to achieve the desired accelerated dissolution characteristic at a pH above 6.8, 

The second layer, coating or film normally has a thickness of 5 to 80 pm, preferably 20 to 
60 urn 

15 The second functional layer according lo formulation h> of the present invention takes 

advantage of the fact that the time of pas i h mn i in< s rather constant, 

said time is about 2 to 5 hours. According to the invention the change of pH from acid to 
about neutral at the pylorus is employed as a trigger mechanism changing the physical 
condition of the layer and finally causing the accelerated release of the active substance. 

20 Therefore the formulation releases a major part of its drug contents in the small intestine, 
and in the lower part of the intestinal system preferentially in the large intestine, i.e. the 
colon. With a layer or coating according to formulation h) the release of pramipexoie or a 
pharmaceutical!? acceptable salt thereof can he accelerated in the lower parts of the 
intestine, that is under conditions of higher physiological pH, thereby reducing the Ions in 

25 bioavailability and increase in variability typically observed with pH independent release 
systems in situations of short 11 asi > nte tin 1 transit times 

According to a preferred embodiment of the present invention a pore- forming component 
may be present in the second layer or film coating of formulation b). The pore- forming 
30 component may be selected from the group consisting of water soluble polymers, such as 
poiyethylen glycols, polyvinyl pytrolidon, and cellulose derivatives, such as 
in droxyi » * > v . .-I lulose and hydroxy-propyl methyleeihiiose, preferably hydroxy-propyl 
cellulose. The pore- forming component is typkally present in an amount of about 1% to 
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about 25%, preferably about 2% to about 10%, by weight of the polymer mixture in fee 
second layer. 

A .particular preferred pore- forming c« i orient ; hydr< yp pyfo I) >se having a 
5 viscosity in the range from about 150 to about 700 roPa.s, preferably from 200 to 600 
roPa.s, e.g. selected from the Klueel series such as Klucel BP or I..F {Hercules, 
Wilmington, USA). 

The polymer pore-forming component forms diffusion, pores and .leads to an accelerated 
10 hydration and an altering of the reburYering characteristics of the layer or film coating with 
a change from acid to alkaline medium and results in an accelerated penetrability of the 
layer or coating for the active ingredient pramipexole or its salt in the pH range > 7.3 

Therefore, the presence of a pore-forming component provides the further advantage that 
15 the release, characteristic is accelerated and occurs more rapid, i.e. the effects of the second 
layer arc enhanced significantly. 
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According to a preferred embodiment an extended release pellet formulation has the 
follow i ng compos;! ti o n : 

inert pellet core: 

5 saccharose or microcrystaHine cellulose 90 to KM) % by weight 

exeipientts) 0 to 1.0 % by weight 



first layer: 

10 pramipexoie or a salt thereof 50 to 1.00 % by weight 

binders i 0 to 30 9f by weight 

exeipient(s) 0 to 50 % by weight 



15 second layer: 

water-insoluble polymer(s) 50 to 99sf by weight 

exeipient(s) 1 to 50 % by weight 



or 

20 

a mixture of 

a pH-Ucpcndcnt enteric-coaling polymer 1 0 to 85 % by weight 

and 

a pH- Independently water swelling polymer 15 to 75 % by weight 

25 excipjent(s) i to 50 % by weight. 



The first and second layers or coatings should be applied at as uniform a thickness m 
possible to provide optimum control of release rate of the pramipexoie or pramipexoie salt 

30 It pellets are formed by extrusion, the following compositions arc most suitable: 
Wet extrusion: 

Macrocrystalline cellulose, powdered cellulose or starch is mixed with Pramipexoie in 
ratios delivering the necessary amount of drug in a suitable number of pellets with regard 
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i reproducibility o filling tc >1 p t.l 1 tsion is achieved h> tde i 
of water only or of water containing binders such as povidone or rnethylceilulose. 
hydroxypropylcellnlose. In order to achieve the desired release rates, other excipienls such 
as lactose, microorystaliine cellulose, starch etc. can be added. 

5 

Melt extrusion: 

Melt extrusion is achieved either by hydropMlie or lipophilic compounds with melting 
points between 40 and 120 R C. Suitable examples are polyethylene glycol 2000 ~ KXXK), 
poloxamer 188, camauba wax, hydrogenated castor oil, siearyl alcohol, eetyi alcohol and 
10 mixtures thereof. In order to achieve the desired release rates, other excipienls such as 
lactose, microcrystailine cellulose, starch etc. can be added. 

These pellets are then coated by retarding lacquers as described for the pellets consisting of 
inert starters with drug layers sprayed onto them. 



15 Some excipienls arc suitable also to achieve extruded pellets with suitable extended release 
even without retarding lacquers. These are e.g. camauba wax, hydrogenated castor oil and 
mixtures thereof for lipophilic pellets orcarbopoh anionic carboxylic acrylic polymer e.g. 
partly methyl esierified methacrylic acid polymers. Suitable partly methyl esterified 
raetbacrylie acid polymers are sold under the names Eudragit L and Eudragit S, preferably 

20 used are Eudragi t S 1 00 and Li 00. 

The extended release pellets can be of siz.es between 0.2 and 3 mra in diameter, preferably 
between 0.5 lo 1.5 mm, most preferred between 0.7 and 1.0 mm. According to the present 
invention the pellets are preferably filled in bard capsules. The extended release capsules 

25 can be of any size and shape and colour, e.g. for a 0.75 mg dose strengths preferably a size 
3 capsule can be used. The capsule shell is usually made from hydroxy propyl 
methylcellulose (so-called HPMC or vegetable capsules) or gelatine. The capsules 
according to the present invention are usually filled with pellets, for example, more than 
150 extended release pellets. Each pellet is built up of an inert (starter) core pellet, an 

30 active ingredient layer and an extended or slow release film coating. In one capsule, the 
amount of pram ipexole or the pharmaceutical acceptable salt thereof contained in the 
pellets may preferably be sufficient to provide a daily dose administered at one time. 
Alternatively the extended release pellets can be admixed with fillers and binders, such as 
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mierocrystallme cellulose, carrageenans, and alginates and dismtegrants, such as sodium 
starch glycolate. sodium carboxymethyleeHulose {croscamiellose}, further excipients, like 
glidants and lubricants, and be compressed into tablets. 

5 The present, invention is further directed to the use of the extended release pellet 
formulation or capsule according to the present invention tor preparing a medical 
composition for the treatment of parkinson's disease and complications or disorders 
associated there with. 

10 According to the present invention it is also provided a method of manufacturing the 
extended release pellet formulation comprising the steps of 

(1.) providing an inert starter pellet core; 

15 (2) applying, a solution or dispersion of a first coating composition comprising 

pramipcxole or a pharmaceutical^ acceptable salt thereof, optionally a binder and further 
cxcipient(s) onto the inert starter pellet core, preferably by spraying the solution/dispersion 
of the coating composition onto the inert starter pellet, core, wherein the active ingredient 
in form of pramexipole or a pharmaceutical ly acceptable salt thereof is used as onmitted or 

20 milled material, dissolved/dispersed in a solvent together with the optional binder(s) and 
exeipient(s) and sprayed onto the inert starter pellet core and subsequently drying the 
obtained active ingredient pellet; 

(3) applying a solution or dispersion of a second coating composition as functional 
25 coating composition onto the active ingredient pellet obtained in step (2), preferably by 

spraying the coating solution/dispersion onto the acta V( gi Pent pe k wherein the 

coating composition comprises at at least one water- insoluble polymer orb) a mixture of a 
H-depen< t 1 atinj polymer and a p'H- independent watef welling polyme 

and optional exeipient(s), and a solvent and subsequently drying the obtained extended 
30 release pellet (BR pellet extended release pellet). 

Optionally a manual screening af ter process step (2) and/or process step ( J) may be 
performed in order to remove agglomerates. 
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The solvents employed according to the process of the- invention are solvents having a 
sufficient volatility 10 evap n I undei tht conditions of applieati >n leavii g a laser ol the 
solute on the surface of the core or body or pellet prepared. Organic solvents such as 
alcohols, hydrocarbons and esters may be used as well as derivatives thereof, such as 
5 chin i 1 > preferred are. alcohol such as ethanol or 

alcohol/water mixtures. The process of applying the coating may be carried out in an 
apparatus normally used in die pharmaceutical industry for coating of solid pharmaceutical 
preparations, preferably in a fluid bed apparatus. The process is normally carried out at 25 
to 35°C product temperature, .however, temperature and pressure conditions may be varied 
10 within broad limits. In a -fluid bed spraying process the temperature of the inlet air is 
suitably about 20 to 60°C. 

The obiaincd extended release pellets arc filled in suitable capsules and the capsules of the 
invention can be packaged in a container, accompanied by a package insert providing 
15 pertinent information such as. for ex; nd ad t. ua n int rm aion 

contraindications, precautions, drug interactions and adverse reactions. The capsules are 
for example tilled into High Density Polyethylene (HDPE) bottles. The bottles are closed 
tightly with screw caps and appropriately labelled. Ail packaging and labelling activities 
are performed according to c<3MP regulations. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a flow diagram illustrating process step (!) of a preferred embodiment of the 
25 manufacturing process according to the present invention wherein the first layer is applied 
on inert starter core pellets; 

Figure 2 is a flow diagram illustrating process step (2) of a preferred embodiment of the 
manufacturing process according to the present invention wherein the second layer is 
30 applied on the first layer of the pellets; 
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I gurc 3 is a flow di tgram illustrating process step (3) of a preferred embodlmem of the 
s t fac-l ng pn tec in he pn c u invention wherein the pellets are filled in 

capsules; 

5 Figure 4 is a gra i usl ting the dissolution profiles i < i i! t i > 1 f' n according to 
the present invention wherein the second layer is a diffusion lacquer composed of 
ethylccdulose (formulation a)) in 3 different pH media; 

Figure 5 is a graph illustrating the dissolution profiles of a pellet formulation according to 
10 the present invention wherein the second layer is a mixture of Eudragit S KX) and Eudrag.it 
RS KX) (formulation b)) in 4 different pH media; and 

figure o is a graph illust ('« g the dissolution profiles of a pellet formulation according to 
the present invention wherein the second layer is as defined in Figure 5, hut a pore- forming 
15 component, is additionally present (formulation b) + pore- forming component) in 3 
d ifferent pH media. 

Referring to Figures 1. and 2 a preferred embodiment of the manufacturing process is 
illustrated with reference to a flow diagram wherein the manufacture of the pellet 
20 formulations D, E, F, G, H of Examples 1. to 5 is exeroplarily shown. The figures show the 
detailed process steps of the manufacturing process of the active ingredient pellets (first 
layer; Figure 1) and of the slow or extended release pellets (second or functional layer; 
Figure 2.) and the in process controls performed. Figure 3 shows the filling of capsules with 
the obtained pellets. 

25 

I I ribed appl II types of pram s tended red 
pellets and capsules, for example the formulations D, E, F, G, H of Examples 1 to 5, yet 
there are differences in the qualitative and quantitative composition in some process steps. 

30 Process step (I) - Inert starter pellet core; 

In the present embodiment macrocrystalline cellulose pellets (Cellets 7(X» are used which 
rep eseni the startin n tcrial ft t tl e subsequent c wiling step 
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Process step (2) - Active ingi diem pel Ls (first coating.) 

* ! it » I rmt 11 ! ■ ; i • t < i i 'i t t teliei if i t i ig 1 . 1 " 
(30 mg/g) can serve as starting material for the functional film-coating. Yet also other drug 
loads in the active ingredient pellets arc suitable. 
5 According to tk present flow chart in figure 1 th< acth > - 1 pellets are 

manufactured by spray- layering of an aqueous solution of pramipexote dihydrochioride 
monohydrate (active ingredient), umnilled quality, together with hydroxy-propyl cellulose 
(binder) and talc (exripieat.) onto the surface of macrocrystalline cellulose pellets (core, 
Cellets 700) in a bottom spray .fluid bed equipment. Light protection, of the spray 
10 suspension is normally required. After the spraying is completed, the pellets are dried at 
35°C for l hour in a tray dryer. After drying the pellets are manually screened through a 
1.12 mm mesh size screen in order to remove agglomerates. 

The in process controls used are: 
15 - active ingredient assay and 
- loss on drying- 
Process step (3) - Functional film coating (second coating): 

Depending on the type of formulation (D-H) coating suspensions consisting of methaeryHc 
20 acid copolymer {type 8 USP/NFit and ammonio methacryiate copolymer (type B 

USP/NF)), orethylcelluiose, and excipients selected from telle, maeetin or triethylcim.de 
and hydroxypropyi cellulose or macrogol 6000, are sprayed onto the active ingredient 
pellets in a bottom spray fluid bed equipment. The solvent used is according to the 
described embodiment either Ethanol 96% or an Ethanol 96% mixture with water. After 
25 the spraying is completed the extended or slow release pellets arc dried at 40 r 'C for 12 to 
48 hours in a tray dryet Vh i Irving the pclk » i ; nanualh ercen d u igh a 1.12 nrn 
mesh size screen in order to remove agglomerates. 



The in process controls used are: 
30 •• active ingredient assay and 
~ loss on dryuig. 
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Process step (4) - Capsule filling (at the example of 0.75 mg dose strength) : 
An appropriate amount of dti . eened pellets are filled into vegetable capsules 
(HPMC capsules) or gelatine capsules of size 3 to give the desired dose strengths using a 
suitable intermittent moti n capsuU n aehin i \ >ptiate amount is calculated 
5 from the assay result found for the respective hatch of slow or extended release pellets. 

The in process controls used are: 
■• average mass of empty capsules, 

- mass of filled capsule and 
10 - length of closed capsule. 

Referring to Figure 4. it represents a graph illustrating the release profiles of a pellet 
formulation according to the present invention. The pellet contains an inert pellet core, a 
first layer comprising pramipexole hydrochloride monohydratc and binder and a second 

15 layer which represents a diffusion lacquer composed of cthylccllulusc. The detailed 
composition of the pellet is given in Example 4. The pellet meets the requirements as 
defined in the above-mentioned formulation a) according to the present invention. The 
release characteristics of the pellet formulation in 3 different. pH media are shown, Le. in 
simulated gastric juice, n - 3, in 0,05 M phosphate buffer, pH - 6.S, n ~ 3 and in acetate 

20 buffer, pH = 4.5, n = 3 in . . .represents the number of units tested). The value percent of 
released active ingredient is plotted against the time (hours). 

Figure 4 clearly shows that said pellet formulation has a release characteristic being 
independent from the pH value, 

25 

Figure 5 represents a graph illustrating the release profiles of a pellet formulation 
according to the present invention. The detailed composition of the pellet is given in 
Example 2. The pellet formulation has a second layer in accordance with formulation hj 
which is composed of a pi I dependent enteric -coating polymer and a pH- independently 
30 water swelling polymer (Eudragit SlOO/Eudragit RS 100). The release characteristics of 
the pellet formulation in 4 different pH media are shown, i.e. in acetate buffer, pll - 4.5, n 

- 3, in 0,1)5 M phosphate buffer, pH - 7.5, a - 2, in 0.05 M phosphate boiler, pi 1 - 6.8, u - 
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3, and in simulated gastric juice, pH = 1.3, n = 3, The value percent of released active 
ingredient i \ ttet t nst the time (hours). 

Figure 5 clearly shows that the pellet formulation has a release characteristic being 
5 dependent from the pH value, i.e die resulting pellet, shows a close to zero order in vitro 
release characteristic at acidic pH values up to pH 6.8, and an accelerated release at pfl 7,5. 



Figure 6 represents a graph illustrating the release profiles of a pellet formulation 
according to the present invention. The detailed composition of the pellet is given in 

10 Example 5. The pellet formulation has a second layer in accordance with formulation b) 
which is composed of a pB-dependent enteric -coating polymer and a pH- independently 
water swelling polymer (Eudragil SlOO/Eudragit RS 100) and contains additionally a pore- 
forming component (Klueel EF) and a plastieiz.cr (triclhylcitrat). Tie release characteristics 
of the pellet formulation in 3 different pfl media are shown, i.e. in 0.05 M phosphate buffer. 

15 pH - 6.8, n = X in 0.05 M phosphate buffer, pH ~ 6.3, n = 3, and in 0.05 M phosphate 
buffer, pfl = 7.3, « ~ 3. The value percent of released active ingredient is plotted against 
the time (hours). 

Figure 6 clearly shows that the pellet formulation has a release characteristic being 
20 dependent from the pH value. The presence of a pore- forming component and the use of a 
different plastici/er increases and accelerates the effects significantly, compared with the 
pellet formulation without, pom- forming component as shown in Figure 5. 

The advantages of the present invention are manifold: 

25 According to the present invention two types of extended release pellets containing 

prat"! 1 >lt r a pharmaceutical^ acecptab t thereof ai ivailable sin vii * Kf ere t 
in vitro release profiles. The two types have the same structure, i.e. an inert starter pellet 
core and a first layer or coating and second layer or functional film coating provided on the 
core in this order. The core and first layer or coating are identical and the second layer or 

30 coaling allows to tune the releasing characteristic as desired. 
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According to formulation a) of ihe present invention at least one water- insoluble polymer 
is present in the second layer, the resulting pellet having a pH- independent in vitro release 
characteristic. 

5 According to formulation b) of the present invention the second layer comprises a mixture 
of a pH- dependent enteric-coating polymer and a pH- independently water swelling 
polymer, the resulting pellet having a close to zero order in \>Uw release characteristic at 
acidic pH values up to pH 6.8, an accelerated release above pH 6.8 and a more accelerated 
release above pH 7.3. In the latter case (formulation b» the additional presence of a pore- 
10 forming component has ihe significant effect that the release characteristic is enhanced and 
accelerated compared with the same formulation without a pore- forming component. 

Therefore, with a layer or coating according to formulation b) the extent of release of 
pramipexole or a pharmaceutical!)' acceptable salt thereof can become more independent 
15 of gastrointestinal transit and hence dwell time of the dosage form in the intestine. 

It is therefore possible to select a tailor-made release characteristic for patient's needs, 
symptoms and clinical picture observed, a desired release with a reduced inter- and 
inteaiadividual variability of bioavailablity. 

20 

In case the inert pellet core consists or essentially consists of microcrysiailine cellulose, die 
thickness of the second layer and the amount of release controlling excipients applied 
thereon may be decreased to a great extent compared to the use of other core materials, e.g. 
if the core is compi tsed of saccharose. 

25 

I he v m ry indie; rramipe* 1 kinsotVs disease is an afflicti n that becomes 

more prevalent with advancing age and is often accompanied by decline in memory. 
Therefore, the pellets according to the present invention providing an extended or slow 
release of pramipexole or a salt thereof alio ws to simplify the patient's administration 
30 scheme by reducing the amount of recommended daily intakes and improves patient's 

compliance, particularly relevant for elderly patients. The inventive extended release pellet 
formulations provide a daily dose administered at one time. The amount that constitutes a 
therapeutically effective amount varies according to the condition being treated, the 
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severity of said condition, and the patient being treated. 

it is further provided a manufacturing jmxxas which applies to all types of pram.ipexo.1e 
extended release pellets and capsules. 

5 

The invention described will now be illustrated by the Examples which follow various 
other embodiments and will become apparent to the skilled person from the present 
specification. However, it is expressly pointed out that the Examples and description are 
intended solely as an illustration and should not be regarded as restricting the invention. 

10 

Examples 

In the following Examples cap and body white opaque hydroxy-propyl mcthylcelluiose 
capsules of size 3 are used, tilled with extended release pellets. The complete capsules are 
15 intended to be administered orally, and shall not. be opened before use. The pramipexoie 
pellets in the Examples contain 0.75 mg of pramipexoie dihydroehloride raonohydrate, 
corresponding to 0.524 mg of pramipexoie free, anhydrous base. 
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One embodiment of the qualitative and quantitative composition of pramipexole extended 
release pellets u i ling to the present invention i formulation D) is shown in TABLE L 

TABLE 1 : Qualitative and quantitative eomposition of pramipexole extended release 
(ER) capsule (formulation D) 



Ingredient 


rag per 
0.75 mg 
capsule 


nig per 
0.75 mg 
capsule 


Function 


Reference to 
Standards 


ER Pellets 

consisting of: 


88.458 








Pramipexole-dih vdrochloride 
ohvdrate 




0.750 


Active 
ingredient 


Company standard 


Micro-crystal! me cell ulose 

pellets 

(Cellels 7(H)) 




73.980 


Non-pareiile 
earner pellet 


Ph.Eur / NF 


Hydro x ypropyl Cell ulose 
(KlucelEF.) 




0.150 


Wet hinder 


Ph.Eur,/NF 


Tale 




0.495 


Glidant 


Ph.. Eur. / USP 


MethacryUe Aeid Copolymer, 
Type & 

(EudragitS 100) 




7.500 


Functional 
coating 


Ph.Eur, / NF 


Ammonio Metftacrylate 
Copolymer. Tvpe B 
(EudragitRS 100) 




3.750 


functional 
coating 


Ph.Eur. / NF 


Triacetin 




1.833 


Pkstieizer 


Ph.Eur. / USP 


Ethan 1 ! 




173.333* 


Solvent 


PhJEun 


Purified water 




30.000* 


Solvent 


Ph. Eur. / USP 


HPMC capsule, size 3 


46.000 




Shell 


Company Standard 


Total 


134.458 


88.458 





inn ved inegpi v Ux appear in the final product 
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Example 2 

One embodiment of the qualitative and quantitative composition of pramipexole extended 
5 release pellets according to the present invention (formulation E) is shown in TABLE 2, 



TABLE 2 : Qualitative and quantitative composition of pramipexole PR capsule 
(formulation E) 



Ingredient 


mgper 
0.7*> mg 
capsule 


mg per 0.75 
mg capsule 


Function 


Reference to 
Standards 


ER Pellets 

consisting of: 


91.600 








Pramipexole- ^hydrochloride 
-hydrate 




0.750 


Vijvc 
ingredient 


Corporate standard 


MicrocrystalHne cellulose 

pellets 

(Lei tets iw) 




73.980 


Non- 
parelile 
carrier 
pellet 


Ph.Eur / NF 


Hydro x vpropv Iceil uio.se 
(Klucel EP) 




0.150 


Wet binder 


Ph . Eur. I NF 


Tale 




0.578 


Ghdam 


Ph. Bur. / USP 


Meth; vi Vcid Copui 
Type B 

-hue •.;:<;■ S 1 00) 




9.250 


Functional 
coating 


PkEur. / NF 


Ammonio Methacryiate 
Copolymer, Type B 
(EudragiiRS iOO? 




4.625 


Functional 
coating 


Ph.Eur. / NF 


Tri ace-tin 




2,267 


Plasticker 


Ph.Eur. / USP 


Eihanol (96%) 




214.167* 


Solvent 


Ph.Eur. 


Purified water 




30.000* 


Solvent 


Ph. Eur. / USP 


HPMC capsule, size 3 


46.000 




Shell 


Company Standard 


Total 


137.600 


91.600 





10 } removed during proet oi appeal in the final product 
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One embodiment of {he qualitative and quantitative composition of pramipexole extended 
release pellets according to the present invention (.formulation F) is shown in TABLE 3. 

TABLE 3 : Qualitative and quantitative composition of pramipexole ER capsule 
(. formulation F) 



Ingredient 


mg per 
0.75 mg 
capsule 


mg per 
0.75 mg 
capsule 


Function 


Reference to 
Standards 


ER Pellets 

consisting of: 


80.063 








Pramipexole-dihydrochloride 
o hydrate 




0.750 


Active 
ingredient 


Corporate standard 


MicrocrystaH me ceil uiose 

pellets 

(Cellels 700) 




73.980 


Non-pareille 
carrier pellet. 


PkEur / NF 


HydroxypropylceHulose 
(Kfueel EF) 




0.150 


Wet binder 


Ph. Eur. / NF 


Tale 




0.495 


Glidant 


Ph. Eur./USP 


Bthylcellulose 
(N14) 




3.750 


Functional 
coating 


Ph.Bur. / NF 


Macrogol 60! K) 




0.938 


Plastiei/.er 


l h.hu;- / 1 SP 


Eihanol (96%) 




49.167* 


Solvent 


Ph.Eur. 


Pun Sled water 




32.583* 


Solvent 


Ph. Eur. / USP 


IIPMC capsule, size 3 


46.000 




Shell 


Company 
Standard 


Total 


126.063 


80.063 





* removed during processing, does not appear in the .final product 
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One embodiment of the qualitative am 
release pellets according to the prcscn 



e composition of prarmpcxole extended 
formulation G) is shown in TABLE 4. 



TABLE 4 ; Quail tati ve a n d y u an ti tali v c t 
f formulation G) 



osifu n ot ! i unio< 



2 ER capsule 



Ingredient 



mg per 
0.75 mg 



nig per 
0.75 jng 
capsule 



ER Pellets 

consisting o 



Pr ami pexo le • di h ydrochl oride 
mon ohydrate 



Active 
ingredient 



M ic roerysta lline cellulo se 
pellets 

{Collets 700) 



Non-pareilie 
earner pellet 



Hydros ypropyjceikih >se 
(KlucelEF) 



Wet binder 



EUiyleelMose 
(N14) 



0.643 
5.250 



Giidant 
Functional 
coating 



Mau >gol(>000 



Phytic 



Eihano! (96% ) 



Purified water 



HPMC capsule, size 3 



Total 



128.088 



* removed during processing, does not appear in the final product 
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One embodiment of {he qualitative and quantitative composition of pramipexole extended 
release pellets according to the present invention (formulation H) is shown m TABLES. 

5 

TABLE 5 : Qualitati ve and quantitative composition of pramipexole ER capsule 
(formulation H) 



Ingredient 


mgper 
0.75 mg 
capsule 


nig per 0.75 
mg capsule 


Function 


Reference to 
Standards 


ER Pellets 

consisting of: 


93.66S 








Prarnipexole-dihydroehloride 
. > hydrate 




0.750 


Active 
ingredient 


Corporate standard 


Mien Kty stai line cellulose 

pellets 

(Celtets 700) 






pared le 
carrier 
pellet 


rft.iiur / JNr 


Hydfoxypropyleeilulo.se 
(Klitcel EE) 




0.630 


Wet binder 
/ pom 
former 


Ph.Eur./NF 


Tale 




L995 


Ghdam 


Ph. Bur. / USP 


M < yi Void Copu i 

Type B 

(EudragilS 100) 




9.000 


Functional 
coating 


Ph.Eur. / NF 


Ammonio Methacrylate 
Copolymer, Type B 
(EudragitRS 100,) 




4.5(X> 


Functional 
coating 


Ph.iiur. / NF 


Trietftylcitrate 




2.8.13 


Plasticizer 


Ph.Eur. Ni 


Eihanol (96%) 




250.200* 


Solvent 


Ph.Eur. 


Purified water 




30.000* 


Solvent 


Ph. Eur. / USP 


HPMC capsule, size 3 


46.000 




Shell 


Company Standard 


Total 


139.668 


93.668 





* removed during processing, does not appear in the final product 

10 

The batch formula fot f i.e tv o pun >le extend i Iht fo i tu a tons of 

Example 1 and 2 (formulations D and E) is shown in Table 6. The batch size for the active 
15 ingredient layering is 1 kg, the batch size for the functional slow release film-coating of die 
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active pelleis is 530.748 g f formulation D) and 549.600 g (formulation E), corresponding 
to a theoretical batch size of 6000 capsules each. 



TABLE 6; Composition per bate! el pump ! 1 (k mul lion D and 
5 formulation E 



Ingredient 


Grams per batch 
(formulation D) 


Grams per batch 
(formulation E) 


Active ingredient layering suspension: 






Pramipexole-dihydrochloride monohydrate 


10.000 


10J M 10 


Hydroxypropyl Cellulose 


2.000 


2,000 


Tal 


1.600 


600 


Purifiecl water 


400.000* 


400.000* 




13.600** 


13.600** 




Active ingredient layering: 






Active ingredient layering suspension. 


13.600** 


3.600 


Mlerociystalline Cellulose pel lets 


986.400 


986.400 


Active pellets 


1000.000 


1000.000 




ER coating suspension: 






Methacrylic Acid Copolymer, Type B 


£5.000 


55.5(H) 


-\mmoreo Mefb;kui a. < ■ \nci l>pe b 


22.500 


27.750 


Triaeetin 


10.998 


13.602 




>.250 


2 '48 


Ethanol (9 


1039.998* 


1285.002* 




80.748** 


99.600** 




Functional film-coating: 






Active pel lets 


450.000 


450.000 


ER coating suspension 


80.748** 


99.600 


Extended release pellets 


530.748 


549.600 
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Continue TABLE 6: 



Encapsulation: 






Extended release pellets 


530.748 


549.600 


Capsule shell. 


276.000 


! 6.000 


Total Weight 


806.748 


825.600 


Number o; capsule 1 ( actual depending on 
assay of pellets and yield.) 


6000 


6000 



removed during processing, docs not appear in the final product 
5 ** dry matter 



Example 7 

10 The baled formula for the two pramipesole capsule formulations of Example 3 and 4 
(formulations F and G) is shown in Table 7. The batch size for the active ingredient 
layering is 1 kg, the batch size for the functional slow release film-coaling of the active 
pellets is 480.378 g (formulation F) and 492.528 g (formulation G), corresponding to a 
theoretical batch size of 6000 capsules each. 

15 

TABLE 7: Composition per batch of pramipexole ER capsules, formulation F and 
formulation G 



Ingredient 


Grams per batch 
(formulation F) 


Grams per batch 
(fonttulation G) 


Active ingredient layering suspension: 






Pramipexole dib droc ioridc monohydrate 


10.000 


in.OOO 


Hydroxypropyl Cellulose 


,000 


2.000 


Tal 


.600 


.600 


Purified water 


400,000* 


400.000* 




13.600** 


13.600** 



20 
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Continue TABLE 7: 



Active ingredient layering: 






Active ingredient layering suspension 


13.600** 


! 3 600** 


Microcrystalline Cellulose pellets 


986.400 


986.400 


Acti ve pellets 


1000.000 


1000.000 



ER coating suspension: 






1 I,;.!, h-l * M14) 


22.500 


$ 1 .500 


Macrogol 6000 


5.628 


7.878 


rak 


2.250 


3.150 


Purified water 


15.498* 


22.002* 


Ethanol (96%) 


295.002* 


409.998* 




30.378** 


42.528** 



Functional film-coating: 






Active pellets 


450.000 


450.000 


ER coating suspension 


30.378** 


42.528** 


Slow release pellets 


480.378 


492.528 



Encapsulation: 






Slow release pellets 


480.378 


492.528 


Capsule shell. 


276.000 


3 i.OOO 


Total Weight 


756.378 


768.528 


Number oi capsule- ictuai depending on 
assay of pellets and yield,) 


6000 


mm 



5 * removed during processing, does not appear in die dual product 
dry matter 



Example 8 

10 The 'batch formula for h< pra v ellct Ion > (formulation H) is 

shown in 'Table 8. The batch size for the active ingredient layering is 1 kg, the batch size 
For the functional slow release film-coating of the active pellets is 562.008 g, 
corresponding to a theoretical batch mm of 6000 capsules each. 
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TABLE 8 : Composition per batch of Pramipexole BR capsules, 
formiilaiion H 



Ingredient 


Grams per natch 
(formulation H) 


Active ingredient layering suspension: 




Pramipext c nohydrate 


0.000 


Hydroxypropyl Cellulose 


>.000 


Talc 


1.600 


Purified water 


400.000* 


13.600** 




Active ingredient layering: 




Active ingredient layering suspension 


13.600** 


Macrocrystalline Cellulose pellets 


986.400 


Active pellets 


1000.000 




ER coating suspension: 




Methaerylic Acid Copolymer, Type B 


54.000 


Ammoaio Methacryiate Copolymer, Type B 


27.000 


Hydroxyprop yl Cel iulo se 


2.880 


Triethyl Citrate 


16.878 


Talc 


11.250 


Ethanol (96%) 


1501.200* 
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Continue TABLE 8: 



Functional film-coating: 




Active pellets 


150.000 


ER coating suspension 


1 12.008** 


Extended release pellets 


562.008 




Encapsulation: 




Slow release pcllcis 


562.008 


Capsule shell 


276.000 


Tolal Weigh! 


838.008 


Number of capsules (actual depending on 
assay of pellets and yield) 


6000 



* removed during processing, does not appear in the final product 
5 ** dry matter 



Example 9 

10 Pellets prepared by wet extrusion 

In order to achieve adequate content uniformity, 9 g miaxxrystaUine cellulose is mixed 
with 1 g of prarnipexoie. Then this mixture is mixed with 90 g roicroerystalline cellulose. 
The mixture is extruded in a twin screw extruder with an adequate amount of water (or 
binder solution) > diameter of dye is 0.7 mm. The resulting extrudates are rounded in a 

15 spheronizer at 400 rpm. After drying pellets are sieved, the fraction of 0.8 ■■- 1.1 mm is used 
for retardation as described in the previous examples. Table 9 provides some farther 
examples of wet extrusion 
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fabk t ■ >le<r Cot wet extrusion: 



i: sample No 


Pramipexole [gj 


Mieroerystailmc 
cellulose [g] 


binder [gj 


9 


1 


69 


0 


H 


,5 


99,5 


0 


m 


2 


98 


0 


99c 


1 


98 


i. (povidone K25) 


99d 


1 


98 


1 (hydroxy-propyl 
cellulose 


>9e 


,5 


98.3 


1 (methylcellulose 



Example 10 

5 

Pellets prepared by melt extrusion with hydrophilic excipients 

In order to achieve adequate content uniformity, 9 g polyethylene glycol 6(XX) (PEG) is 
mixed with 1 g of pramipexole. Then this mixture is mixed with 50 g PEG 6000 and 40 g 
poloxamer 188, The mixture is extruded in a twin screw extruder at 54 °C, diameter of dye 
10 is 0.7 mm using a face cut granulator to achieve pieces of. about 1mm. These are rounded 
in a spheromzer at 400 rpm and 4rC. The pellets are sieved, the fraction of 0.8 ■-- 1 . 1 mm 
is used for retardation as described i n the previous examples. T able 10 provides some 
further examples of melt extrusion 

15 Table 10: examples tor melt extrusion: 



Example No 


Pramipexole [g| 


PEG 6000 [g j 


Poloxamer 188 [gj 


SO 


J 


5' 


40 


10a 


0.5 


59.5 


40 


10b 


2 


58 


40 


10c 


0.5 


69 


30 
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Pellets prepared by melt extrusion wi.th hydrophobic exeipients 
in order to achieve adequate content uniformity, 9 g stcaryi alcohol is mixed with 1 g of 
5 pramipexole. Then this mixture is mixed with 90 g stcaryi alcohol The mixture is extruded 
in a twin screw extruder at 5 1 °C, diameter of dye is 0.7 mm using a face cut granulator to 
achieve pieces of about !mm. These are rounded in a spherorrizer at 400 rpm and 41 °C. 
The -pellets are sieved, the fraction of 0.8 - LI mm is used for retardation as described in 
the previous examples. Table 1 1 provides some further examples of melt extrusion. 

10 

Table 11: further examples for melt extrusion: 



Example No 


Pramipexole [g\ 


Stcaryi alcohol [g] 


Ceiyl alcohol [gl 


13 


1 




0 


10a 


0.5 


59" 


10 


10b 


> 


58 


40 


10c 


0.5 


49 


50 



Example 12 

15 

Extended release pellets prepared by wet extrusion 

In order to achieve adequate content uniformity, 9 g microcrystallme cellulose is mixed 
with J g of pramipexole. Then this mixture is mixed with 60 g g microcrystallme cellulose 
and 30 g carbomer 97 IF. The mixture is extruded in a twin screw extruder with an 
20 adequate amount of water (or binder solution), diameter of dye is 0.7 mm. The resulting 
extrudates are rounded in a spherooizcr at 400 rpm. After drying, pellets are sieved, the 
fraction of 0.8 - 1. 1 mm is tilled into capsules. Table 1 2 provides some further examples 
of wet extrusion 
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Table 12; further examples for extended release pellets prepared by wet extrusion: 



Example No 


Pramipexole [g| 


Microcrystailine 
cellulose |gj 


Extended release 
exeipient [gj 


'2 


1 


69 


30 carbomer 97 IP 


12a 


,5 


69,5 


30 carbomer 97 IP 


1.2b 


2 


6S 


30 carbomer 97 IP 


13 


i 


69 


30 Eudragit S 


12d 


i 


58 


40 Eudragit S 


lie 


J 


M 


30 Eudragit S 
25 carbomer 971 P 



Example 13 

5 

Extended release pellets prepared by melt extrusion 

In order to achieve adequate content uniformity, 9 g hydrogenatcd castor oil is mixed, wife 
1 g of pramipexole. Then this mixture is mixed with 60 g hydrogenatcd castor oil and 30 g 
caraauba wax. The mixture is extruded in a twin screw extruder with an adequate amount 
10 of water (or binder solution), diameter of dye is 0,7 mm. The resulting extrudates are 
rounded in a spheronixer at 400 ipro. Pellets are sieved, the fraction of 0.8 - 1.1 mm is 
tilled imo capsules. Table 13 provides some further examples of melt extrusion 
Table 13: further examples for extended release pellets prepared by mch extrusion: 



Example No 


Pramipexole |gj 


hy drogenatecl castor 
Oil | g] 


caraauba wax jgj 


13 


1 


69 


JO 


13a 


,5 


69,5 


30 


13b 


2 


68 




13c 


1 


59 


40 


13d 


1 


78 


:. 


12c 


1 


83 


16 
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Extended release pellets prepared by hot melt gramilation/melt pelleteation 
In this pnxe-. ; . gl n« i tfion oi active ingredient with excipients is pioiKUcd by the 
5 addif 1 • n >h h i such as jxes fats fall) icics fatty acid 

alcohols, and mure water soluble polymers, such as poioxamers or polyethylene glycols. 
The binder is usually added to die other components as a powder. 'Hie binder is liquef ied 
by heal generated cither by friction during the mixing phase or by a heaving jacket. 
Excipiems suitable are e.g. lactose, macrocrystalline cellulose, and dibasic calcium 
10 phosphate. After inciting and granulation of the mass, the resulting mass is either cooled 
down, .screened and processed into tablets together with further excipiems ot\ spheronized 
into pellets, which can he coated in addition, and filled into capsules 



Example No 


Pramipex >1 [%'] 


Lactose 


Steary! alcohol 

m 


earnauba wax 

m 


14 


0.9 


74.1 


15 


10 


14a 


1.4 


58.6 


15 


25 


14b 


0.9 


79.1 


15 


5 



15 
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Claims 

1. An extended release pellet comprising an acti ve ingredient selected from 
pramipexole and the pharmaccutieally acceptable salts thereof, and at least one release- 

5 modifying excipient. 

2. The extended release pellet of claim I, wherein the active ingredient is 
embedded within a matrix formed by the at least one release- modifying excipient, which h 
preferably selected from the group of lipids, waxes, and water- insoluble polymers. 

3. The extended release pellet of claim 1 , comprising a core and a coaling. 
10 wherein at least one release- modifying excipient is incorporated in the coating. 

4. The extended release, pellet of claim 3, wherein the active ingredient is 
incorporated in the core. 

5. The extended release pellet of claim 3, wherein the coating comprises at least a 
first layer and a second layer surrounding the first layer, wherein the first layer comprises 

15 the active ingredient, and wherein the second layer comprises at least one release- 
modifying excipient, preferably selected from cthyieellulosc, cellulose acetate, 
polyvinylacctaie. potyacryiates, polymethacrylates, and ammomo methacrylale copolymer. 

6. The extended release pellet of claim 5, wherein die second layer farther 
comprises at least one water- soluble excipient, preferably selected from 

20 hydraxypropylcellufose. hydroxy-propyl methylceliulose, poly vtnylpyrrolidone and 
polyethylene glycol. 

7. Hie extended release pellet of claim 5, wherein the second layer further 
comprises an enteric coating polymer, preferably selected from methaerylic acid 
copolymers type A and B. 

25 8. The extended release pellet of claim 7. whe rein the second layer comprises 

from about 10 to about 85 wt>% of the enteric coating polymer and from about 15 to about 
75 wi.-% of the water- insoluble polymer. 
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9- The extended release pellet of claim 5, wherein the core compri sex a saccharide, 
such as saccharose, starch, cellulose and a cellulose derivative, preferably macrocrystalline 
cellulose. 

5 10. An extended release pellet formulation comprising 

an inert pellet core; 

a first layer being an active ingredient layer comprising pram pext - of a 
pharrnaeeuticaliy acceptable salt thereof and optionally one or mote wet binder 
and further excipients; and 
10 a second layer provided on the first layer, the second layer being an extended 

release coaling comprising 

(a) at least one water-insoluble polymer and optionally a pore former, the 
resulting pellet having a pH- independent in vitro release characteristic or 

fb; a mixture of a pll-dependent enteric-coating polymer and a pH- 
15 independently water swelling polymer, the resulting pellet having a close 

to zero order in vitrei release characteristic at acidic pli values up to pH 
6.8, an accelerated release above pH 6.8 and a more accelerated release 
above pH 7.3, 

20 1 1 . An extended release pellet formulation according to claim. 3 or 1 0, wherein the 

inert pellet core comprises polysaccharides, cellulose, a cellulose derivative, starch and/or 
waxes, 

12. An extended release pellet formulation according to claim 3 or 10, wherein the 
25 inert pellet core comprises saccharose and/or rn.icrocrystal.line cellulose, preferably 

niicroerystalline cellulose. 

13. An extended release pefki formulation using active pellets containing 
pram.ipexole prepared by wet or melt extrusion or melt granulation instead of pellets 

30 prepared by drug substance layering onto inert pellet cores . 

14. An extended release pellet, formulation according to claim 2 or 1 0, wherein the 
water- insoluble polymer is selected .from the group consisting of ethylcel.lu.lose, cellulose 
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acetate, poly vinyl acetate, polyacrylates and derivatives, such as quartern ary ammonium 
substituted acrylic polymer, preferably ammomo meihacrylaie copolymer, type 8, and 
ethylcellulose, most preferably ethyieellalose. 

5 15. An extended rek a | 1 i nidation ling to claim 10 wherein the pH- 

de-f ..•.dent enteric -coating polymer is an anionic carboxylic acrylic polymer, pref'erabiy a 
partly methyl esterified methacrylic acid polymer, soluble above a pH value o( 5.5, 
preferably above a pH value of 7.0. 

10 16. An extended release pellet formulation according to claim 10, wherein the pH- 

independeni Sy water swelling polymer Is a quarteraary ammonium substituted, acrylic 
polymer, preferably having an ammonium substitution of about 5 to about 10 per cent by 
weight. 

15 17, A ft extended release pellet formulation according to one of the preceding claims 

10, 1.5 or 16, wherein the pH- dependent enteric-coating polymer is present in an amount of 
30 to 85 % by weight of the coating and the pH- independently water swelling polymer is 
present in an amount of 15 to 75 % by weight of the coating. 

20 1 8. An extended release pellet formulation according to one of the preceding claims, 

wherein the extended release coating according to alternative formulation b) additionally 
contains a pom- forming component. 

19, An extended release pellet formulation according to claim 18. wherein the pore- 
25 forming component is selected from the group consisting of hydroxypropylceliutose. 

i i ■• i s 1 i ! h i l ^ long prcterab 

selected hydroxypropyleellulose from the Klueei series. 

20. An extended release pellet formulation containing an active ingredient selected 
30 from pramipexolc and the pharmaceutical ly acceptable salts thereof prepared by wet or 

melt extrusion or melt granulation using excipients achieving extended release without a 
further diffusion membrane. 
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21. Method of manufacturing the extended release pellet formulation according to 
any of the preceding claims comprising the steps of 

(1 ) providing an inert starter pellet core; 

5 

(21 applying a solution or dispersion of a first coating composition comprising 
prainipexole or a phannaceuucaliy acceptable salt thereof, at least a binder and optionally 
cxcipiefU(s) onto the inert starter pellet core, preferably by spraying the solution/dispersion 
of the coating composition onto the inert starter pellet core, wherein the active ingredient 
10 in form of pramexipole or a pharmaceutical ly acceptable salt thereof is used as annulled 
material, dissolved/dispersed in a solvent together with the binder(s) and optional 
exeipieutfs} and sprayed onto the inert starter pellet core and subsequently drying the 
obtained active ingredient pellet; 

15 (3) applying a solution or dispersion of a second coating composition as functional 
coating composition onto the active ingredient pellet obtained in step (2), preferably by 
spraying the coating solution/dispersion onto the active ingredient pellet wherein the 
coaling composition comprises a) at least one water- insoluble polymer and optionally a 
pore former or b) a mixture of a pB-dependent enteric-coating polymer and a pHr 

20 independently water swelling polymer, and optional excip ient(s), and a solvent and 
subsequently drying the obtained extended release pellet; and 

optionally performing a manual screening after process step (2) and/or process step G) in 
order to remove agglomerates. 

25 

22. A capsule containing the extended release pellet formulations according to one 
of the preceding claims 1 to 20. 

23. A capsule according to claim 22, wherein the amount of pramipexole or a 
30 pharmaceutical^ accej s. aincd in sic ded release pellet 

formulations according to one of the preceding claims 1 to 20, which are present in the 
capsule, is sufficient to provide a daily dose administered at one time. 
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24. ( se oi a pellet formulation according to one of if , reced ig claims 1 to 20 or a 
capsule according to claim 22 or 23 for preparing a medical composition for the- treatment 
of parkinson disease and complications or disorders associated therewith. 



WO 20»6/015<>43 



PCT/EP2lM)5/0536«<) 



48 







MicrocrystaJBae 
cellulose pejfcte 








Purified wait-) 










HvdfOKvproevleetiujose 
















Talc 









A dive ingredient 
sasfWBSioa 







coatw 


dispense 






spray layering 



J 



A dive ingredient 
I 

fray dryer 
drying 

I 

Oi-k'd adive ingredient 
pellets 

I 

stew 



Active ingredient 
pellets 




WO 20»6/015<>43 



49 



Fig. 2 
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